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Supplementary Information: 

Breakthrough SARS-CoV-2 infections in vaccinated adults, vaccine effectiveness 
against infection for booster doses in adults and single dose in children in Autumn 
2021 in England: REACT-1 study 

Short title: SARS-CoV-2 breakthrough infection and vaccination during Autumn 2021 in 
England 
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Supplementary Tables and Figures 

Supplementary Table 1. Unweighted and weighted prevalence of swab-positivity from REACT-1 
across rounds 1 to 15. 
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Supplementary Table 2. Unweighted and weighted prevalence of swab-positivity in round (9 to 27 September 2021) and round 15 (19 October to 5 
November 2021) by sex, age, region, employment type, and ethnic group. 
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Supplementary Table 3. Growth rates, reproduction numbers and doubling/halving times from exponential model fits on data from round 15 (19 October to 5 
November 2021 only (top table) and round 14 (9 to 27 September 2021) and round 15 (bottom table). 
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Supplementary Table 4. Proportion of each Delta sub-lineage detected in 841 positive samples from 
round 15 (19 October to 5 November 2021). 
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Supplementary Figure 1. Neighbourhood smoothed average prevalence by lower tier local 
authority area for round 14 (9 to 27 September 2021) (A) and round 15 (19 October to 5 November 
2021) (B). Neighbourhood prevalence calculated from nearest neighbours (the median number of 
neighbours within 30 km in the study). Average neighbourhood prevalence displayed for individual 
lower-tier local authorities. Regions: NE = North East, NW = North West, YH = Yorkshire and The 
Humber, EM = East Midlands, WM = West Midlands, EE = East of England, L = London, SE = South 
East, SW = South West. The 10 LTLAs with highest smoothed prevalence were all in South West: 
Stroud, Cheltenham, Gloucester, South Gloucestershire, Bath and North East Somerset, Wiltshire, 
Cotswold, Swindon, Tewkesbury, and City of Bristol. 
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Supplementary Figure 2. Posterior probability density for the estimated date at which weighted 
prevalence, as estimated from the P-spline model, was at a maximum during the period of round 14 to 
round 15.
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Supplementary Figure 3. Comparison of the characteristics of the REACT-1 single-or-double vaccinated to unvaccinated children aged 12 to 17 in rounds 
13-15. For each variable, we present the point estimate and 95% confidence interval of the Odds Ratio (OR) from the logistic model for vaccination status. 
The model is parameterised such that ORs greater than 1 indicate a greater probability of being vaccinated. Results are presented for round 13 (blue, 24 
June to 12 July 2021), round 14 (orange, 9 to 27 September 2021), and round 15 (green, 19 October to 5 November 2021). 
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Supplementary Figure 4. Comparison of the characteristics of the REACT-1 participants who received a third vaccine dose to those having received two 
vaccine doses. For comparability purposes, participants with two vaccine doses are restricted to those who were eligible for a third vaccine dose (i.e. who 
received their second vaccine dose more than six months prior to swabbing). For each variable, we present the point estimate and 95% confidence interval of 
the Odds Ratio (OR) from the logistic model for vaccination status. The model is parameterised such that ORs greater than 1 indicate a greater probability of 
being vaccinated. Results are presented in all adults aged 18 years and over (green) and adults aged 50 years and over as well as health care and home 
care workers (blue). 

OR
0.8 1 1.2 1.5

Classic COVID symptoms

Other symptoms

Unknown

Yes, confirmed by a test

Yes, suspected

Unknown

Yes

Unknown

Yes

Unknown

Yes

Unknown

Yes

Unknown

Yes

Unknown

Yes

Unknown

Symptom status (ref. No symptoms)

Previous COVID−19 infection (ref. No)

Indoor activity (ref. No)

Outdoor activity (ref. No)

Shielding (ref. No)

Immunocomprised (ref. No)

Organ−based condition (ref. No)

Psychological disorders (ref. No)

OR
0.6 0.8 1 1.5 2 3 4

Female

North East

North West

Yorkshire and The Humber

East Midlands

West Midlands

East of England

London

South West

Asian

Black

Mixed

Other

Unknown

Health care or care home worker

Other essential/key worker

Not full−time, part−time, or self−employed

Unknown

2

3

4

5

6+

1+

Unknown

1 Most deprived

2

3

4

Sex (ref. Male)

Region (ref. South East)

Ethnic group (ref. White)

Employment type (ref. Other worker)

Household size (ref. 1)

Number of children in
the household (ref. 0)

Deprivation (ref. 5 Least deprived)


